The unprocessed C-terminal dipeptide of recombinant beta-nerve growth factor determines three stable forms with distinct biological activities.
The processing of polypeptide neurotrophins in the nervous system is poorly understood. In this paper, we provide information on the effects of C-terminal processing of nerve growth factor. Three forms of recombinant mouse beta-nerve growth factor (rNGF) were produced and isolated from insect cells infected with a recombinant baculovirus. The three purified forms of rNGF exhibited distinct biological activities and differed in their abilities to compete with high affinity binding of mouse beta-nerve growth factor (mNGF). However, they were chemically and structurally indistinguishable from each other. All three forms of rNGF differed from mature mNGF from mouse submaxillary gland in that the C-terminal Arg-Gly dipeptide had not been proteolytically removed. Removal of the C-terminal dipeptide by gamma-NGF peptidase treatment converted the three forms into a single form identical with mature mNGF. The above results demonstrate that a single polypeptide of rNGF, due to the presence of a C-terminal dipeptide, exhibits three stable dimeric protein conformations with distinct biological activities. The apparent lack of gamma-NGF peptidase in the nervous system raises the possibility that the biologically significant form of NGF may differ from mature mNGF; such a difference may be of physiological relevance.